Abstract-Decision Support Systems (DSS) rely on a data warehouse to assist the users, especially the managers, to make intelligent decisions for the organisation. To support correct and quality decision-making, the data warehouse should integrate the information associated with the managers by the roles and business processes of the managers. This paper integrates two areasthe DSS, especially the data warehouse, and management theoriesto benefit the DSS users, especially top-level managers.
INTRODUCTION
Managers, especially the top-level managers, have limited time to obtain and comprehend information available to them for making a decision. As the decisions to be made are crucial to the organisation, they need assistance in finding the right information. There exist information systems called DSS [1] to assist the managers, especially at executive level, to make a decision. However, little research integrates the decision-making process (part of the business process) into the data warehouse structure [2] , [3] . Hence, to enhance the capability and usage of DSS, the data warehouse should integrate the job roles and decision-making processes into finding the information that is available for specific managers within the enterprise-wide data warehouse. Roles of managers will specify the relevant tasks while business process will indicate the flow of information at specific decision point.
II.
DATA WAREHOUSE Data warehouse technology is define as a -collection of integrated, non-volatile, subject-oriented databases that support the decision support systems (DSS) function‖ [4] . For better and more timely provision of data, the data warehouse should be designed to support its user's needs especially in the case of decision-making processes. Data warehouses support multidimensional structure that allows views of information in different perspective, supporting the decision-making of managers, however often managers can't find or are not aware of data that resides within the data warehouse that could support a particular decisionmaking process. The use of tagging can assist the manager in finding relevant data. This tagging can be done through the enhancement of the data warehouse metadata -an important component for efficiency of the data warehouse. Metadata can be classified as technical and business metadata [5] . Technical metadata provides technical properties such as table and fields structures that are useful to support decision quality or transfer of data between a data warehouse and information systems. On the other hand, business metadata that describes the content more in the language of the business, can helps govern access within the business environment. So, in this study it is more useful to focus on business metadata rather than the technical metadata that is most commonly used in today's data warehouse [6] .
III. BUSINESS METADATA
Business metadata provides business context to the data in the data warehouse so the business meaning will be clearer when using the data in various business processes, including decision-making. The effort to align the business metadata with the goal of the organization [7] looks promising to ensure businesses obtain benefits from using metadata in their data warehouse. However, there is still need for research into the links between the roles of those involved in a decision-making process and the use of business metadata in the organisations data warehouse. For example, when the data warehouse generates reports for the managers within certain business processes, it should explicitly provide the manager with a view of the data that is relevant to the manager's role. This is one situation where business metadata could be used to enhance the typical access and navigation functions available in a current data warehouse.
IV. BUSINESS PROCESS AND ROLES
Organisations evolve to better achieve their business goal. To achieve these goals, the organisation set up processes and activities. Activities performed in an organizational environment can be divided into two types-the production and the office processes [8] . The production processes are more towards input-process-output activities that are performed, whereas the office processes are more on office workflows and are closer to the management decisionmaking processes. The management team responsible for a decision-making process are more goals based and will do necessary activities to attain a goal. Such a business activity often involves documents as primary medium of business communication. The information being used in the document should suit the business context. As almost all kinds of business activities have some associated documents therefore the document workflows is also important to ensure the right person will do the right task at the right time. Essentially, the document workflow will start from the human as the primary performer and the system that coordinate the workflow as the secondary performer [9] . When one of the managers in a specified business process finishes filling in a form in the system, then the document will flow to the appropriate managers associated to the next task until the document is published at the end of the process. To keep the document traceable due to changes made by different managers within the workflow, versioning will be integrated into the systems. The workflow also incorporates storage for document retrieval around the management team. To ensure the right information is incorporated into the document, it is important to be able to access information associated with the manager's role within the workflow. In realising this requirement, business metadata is one technique available to assists discovery of the data required by a manager when acting in a particular role.
V. MANAGERIAL DECISION-MAKING PROCESS
Any type of organisation or activity that needs to be managed requires managerial decision-making. Managerial decision-making mainly involves discussion and consideration of alternatives that aim to achieve the objective that has been set. Generally, the decision-making processes involve the preparation of information, particularly the alternatives, prior to the meeting, and choosing courses of action during the meeting. In achieving the objectives, there exist steps or processes to ensure the success of the decision-making process and also the quality of the decision outcome. The decision-making processes comprises of establishing objectives, generating alternatives, explore alternatives and evaluating alternatives [10] , [11] as shown in Fig. 1 below. The objectives normally are set up to ensure those participating in the meeting are aware of the meeting scope. Awareness of the scope will direct the effort for finding the information during the preparation for the meeting. While finding the information, some low-level tasks such as categorise, cluster and compare are performed by the managers as they attempt to understand the information [12] . Through the understanding activity, information, particularly the alternatives that will be considered at the meeting, is developed and will be evaluated for implementation.
For the decision to meet the managerial objectives, the member of the decision-making processes, particularly the managers, must determine what information to use, how and where to find it and what to do with it [13] . Thus, the dependency on information not only exists in the business process but also in the decision-making processes, so the retrieval of the data associated with certain manager's role from the data warehouse is crucial for a good decision.
VI. DISCUSSION
This paper attempts to identify several factors that underpin the formation of a new usage of business metadata, particularly in decision-making processes. DSS intends to integrate and analyse the organisational data to give the big picture view of the systems to support decision-making.
A DSS incorporates a data warehouse to integrate the storage and retrieval of enterprise-wide data. In addition in supplying data within the organisation, data warehouse makes use of metadata to facilitate understanding, use and management of data. Although the requirement to effectively use metadata-both technical and business metadata-is being addressed within data warehouse, nevertheless the use of technical metadata is more pervasive and better understood.
Organisations aim to achieve their business goals, and do this by setting up appropriate processes and activities. Many activities involve a decision by a manager. To obtain a quality decision, the use of information is important and the information is derived from many resources whether internally and externally. The composition of all the internal resources is constructed using data warehouse technology. In certain business processes, including decision-making, information is required by the managers from the data warehouse. The information associated to the manager's role should flow into the processes. The workflow commences when various authors (i.e. managers) incorporating information into a document, viewing and updating by various authorised editors (i.e. managers) and coming into a published document at the end of the process. Within the workflow there are decision points for specific managers to make decision and this requires them to find and explore information that available in the data warehouse. Business metadata that is linked to business processes and roles, formulated in business terms understood by business users, can be used to provide managers with better access to the relevant information for both the workflow and the decision-making processes. The use of metadata can be a promising approach to the provision of relevant data needed in different processes and documents.
VII. CONCLUSION
This paper provides insight into the establishment of business metadata as one of the techniques that will enhance the finding of relevant data to manager's role in a business processes that require a decision. This concept will be put forward into an empirical study to evaluate the benefits of business metadata in supporting decision-making and to enhance the value of the organisation's data warehouse.
